Background: Approximately one fifth of workers are engaged in some kind of shift work. The harmful effects of shift work on the health and work-life balance of employees are well known. A range of organizational interventions has been suggested to address these negative effects.
Introduction

S
hift work is an increasingly common form of work organization. Approximately one fifth of workers are engaged in some kind of shift work. 1 Technologic advances, changes in the economy, and the emergence of 24-hour societies 2, 3 mean that shift work is no longer confined to the manufacturing and industrial sectors, and it is now an important aspect of employment in the retail and service sectors. Shift work continues to be commonplace among healthcare and emergency-services personnel, with up to 50% of hospital staff working on shifts. 4 However, shift work remains socially patterned, with a higher prevalence among lower socioeconomic groups, 5 so it is they who most experience the adverse consequences of shift work on health and work-life balance.
The possible negative effects of shift work on health and work-life balance are well known. 1,6 -8 Reported health problems include sleep disturbances, fatigue, digestive problems, emotional problems, and stressrelated illnesses, as well as increases both in general morbidity and in sickness absence. 9 These problems may derive from disruption to physiologic, psychological, and social circadian rhythms. 6, 7 Shift work, particularly night work, disrupts the natural circadian rhythm, requiring people to be active at times when they would normally be sleeping, and vice versa. 7 This leads to problems with sleep (e.g., when natural alerting mechanisms such as the cortisol surge and temperature rise interrupt it) as well as with daytime functioning (when wakefulness at night is reduced by temperature drops and melatonin surges). Sudden changes in schedule can therefore have an effect akin to jet lag. Disruption of the circadian rhythm can also lead to disharmony within the body, as some functions (e.g., heart rate) adapt more quickly than others (typically the endogenous functions such as body temperature and melatonin production). This leads to desynchronization, which itself can result in psychological malaise, fatigue, and gastrointestinal problems. Realignment can take several weeks. 7 Previous studies have explored associations between the physiological and psychological aspects of longterm exposure to shift work and health issues such as cardiovascular problems, pre-term births, or breast cancer. 10 -12 Shift work may also involve increased risk of injuries and accidents as performance fluctuates. 13, 14 For example, a review of injuries related to shift work concluded that workers on rotating shift work had a higher risk of injury than workers on fixed shifts, that there was a greater risk of injury on shifts that rotated more frequently, and that longer workdays were no more hazardous than the more usual 8-hour workday. 13 Most existing research emphasizes the physiological changes that shift work induces, but shift work also involves considerable social desynchronization, involving working at times and on days that may make it difficult to maintain a balanced domestic and social life. 15 The Work Foundation defines work-life balance as people having a measure of control over when, where, and how they work. It is achieved when an individual's right to a fulfilled life inside and outside paid work is accepted and respected as the norm to the mutual benefit of the individual, business, and society. 16 It has been suggested that work-life imbalance can lead to poorer health. For example, a study of the Swedish working population found that a majority of employees experienced work-life imbalance, and that this was due to work interfering with nonwork activities. Self-reported health on the General Health Questionnaire (GHQ) was significantly worse among employees who experienced work-life imbalance. 17 A range of interventions has been suggested to address the negative effects of shift work. 1 These include interventions at the individual level: exposure to bright light or napping; training; counseling and education; countermeasures against sleep problems and problems with appetite and digestion; educational interventions (e.g., to help workers to cope with shift work); regular medical surveillance and pharmaceutical interventions (e.g., melatonin administration); and selection strategies to remove the most vulnerable. 7, 18, 19 At the organizational level, interventions include decreased shift length (especially on night shift); redesign of shift work schedules (according to ergonomic criteria or to increase flexibility); improvements in working conditions (reducing noise or improving unfavorable working environments); and legislation that limits working hours or exposure to shift work (e.g., the European Union's Working Time Directive, and its subsequent revisions). 1 The effects of some of these interventions on health and work-life balance have been evaluated in primary studies. This article presents the results of a systematic review of the health and work-life balance impacts of organizational-level changes to shift work and any differential impacts by social group. The review was conducted between October 2005 and November 2006. Although previous literature reviews exist in the area of shift work and health, they often concentrate on observational epidemiologic studies (descriptive or comparative) rather than evaluative intervention studies; tend to cover only individual-level interventions; focus on certain occupational groups; or have not been conducted using full systematic review methodology. 1, 4, 8, 9, 13, 20 Methods
Inclusion and Exclusion
The review sought to identify all primary empirical studies that examined the effects of organizational-level interventions on the health and work-life balance of shift workers and their families. It excluded studies of controlled exposure to darkness and light, as it defined those as individual-level, rather than organizational-level, interventions within its context. It also excluded selection strategies, as these interventions seem to be primarily focused on characteristics of the individual rather than on the organization. For the purposes of the review, shift work was defined as any regularly taken employment outside the hours of 7:00 AM and 6:00 PM. 7 Laboratorybased studies were excluded.
The range of health-related outcomes included incidence of specific diseases (such as musculoskeletal disease) as well as measures of physical or psychological health and well-being (such as the GHQ). Sickness absence, health-service usage, health behaviors, and occupational injuries were included. Physiological measures, such as hormone excretion levels or body temperature, were also included, as were measures related to tiredness, fatigue, and sleep. Work-life balance was conceptualized in terms of the impacts of the interventions on social and domestic life (such as time spent with family). Organizational effects (e.g., individual or organizational performance or job satisfaction), when reported alongside the primary outcomes (health and work-life balance), were also recorded. Differences in outcome by social group, age, and gender were noted.
Data Extraction and Quality Appraisal
A total of 13,287 titles were initially located, of which 398 were examined in more detail; of these, 64 were retrieved for full-paper analysis. Studies that made any reference to health or well-being were independently appraised by two reviewers.
Quality-appraisal criteria were adapted from existing systematic reviews of the health effects of social interventions and guidance for the evaluation of non-randomized studies (Appendix C). [21] [22] [23] [24] The included studies were independently appraised according to these criteria. [21] [22] [23] [24] The appraisal process included, among other things, an examination of sampling strategy, as well as response and follow-up rates, and adjustment for one or more of the following confounders: demographic, lifestyle, job content, or shift work experience (Appendix C). The quality-appraisal criteria were used only for descriptive purposes and to highlight variations in the quality of studies (Appendixes D-F, "Design and Quality Appraisal" column), with numbers 1-10 representing satisfactory fulfillment of the corresponding criterion. No quality score was calculated, and papers were not excluded on the basis of quality.
Synthesis
Data heterogeneity meant that meta-analysis of the results was not possible, so narrative synthesis was performed with the results tabulated (Appendixes D-F) as well as summarized in the following text.
Results
Twenty-six studies of organizational-level interventions were synthesized. These covered a diverse range of interventions: changes to the speed, direction, and use of rotation; changes to night work; later start and finish times; changes to weekend working; decreased shift lengths; and self-scheduling. (Some studies are reported in more than one publication.) One study was a crossover-controlled trial, 29 and there were 20 prospective cohort studies, 25-27,30 -37,39,41,42,44 -50 of which 12 had a control group. 25,26,30,31,33,36,37,41,42,44 -47 The cohort study controls were generally recruited from different sections of the same organization (e.g., different production lines within a factory or different wards within a hospital), although in two cases, 36, 46 a different organization was used (which may have resulted in confounding because of, for example, different management practices). Only six of the studies 25, 31, 37, 46, 47, 51 stated that they had adjusted for confounders: age, gender, shift-work experience, lifestyle factors, or job content. The majority of studies were conducted in fairly homogeneous populations (e.g., male production-workers or female nurses) and-perhaps in part due to this-only one study 50 (a multiple-intervention study of backward-to-forward rotation and slow-to-fast rotation) differentiated outcomes by age; none of the studies differentiated by socioeconomic group or gender.
Speed of Rotation
Three small prospective studies [25] [26] [27] [28] examined the health-related effects of changing the speed of shift rotation (Appendix D). All examined the effects of changing from slow to fast rotation. In each study, the switch to fast rotation consisted of a change from six or seven consecutive shifts of the same type (e.g., seven consecutive morning shifts, to a maximum of three or four) and all reported positive health effects. In one German prospective cohort study with a control group of 50 chemical-processing workers, 25, 26 fatigue, sleep disturbances, and appetite disturbances improved in the intervention group. However, no differences between the control and intervention groups were found for gastrointestinal problems, and some complaints (i.e., hot flushes, sweating) actually worsened. In a small prospective cohort study of 39 traffic controllers in the Netherlands, 27 sleep complaints decreased slightly, although there were no changes in levels of fatigue. Similarly, in an Australian study of 26 emergency-control-room operators, 28 physical and mental health indicators improved (sleep difficulties, absence, headaches, digestive disorders, high blood pressure, diarrhea, constipation, anxiety, and nervousness), but there were no significant effects on health behaviors (alcohol and cigarette consumption were unchanged).
A similar pattern emerged for the work-life balance outcomes, with most studies of changes to the speed of rotation reporting improvements or no change in work-life balance among the intervention groups. In the chemical-processing evaluation, 25, 26 disturbance to social and family life decreased when workers had morning shifts, but there were no differences when they were on the afternoon or night shifts. There were improvements to domestic and child-care problems, workload, and satisfaction with evening leisure time in the study of traffic controllers 27 ; however, complaints about leisure time remained unchanged, and satisfaction with days off actually decreased. In the Australian study, 28 work pressure improved, but the other indicators of work-life balance remained unchanged.
It is not possible to comment with any confidence on the organizational effects of changing from a slow-to a fast-rotating shift schedule, as only one small (nϭ26) study 28 provided any information. This study reported an increase in levels of job satisfaction after the intervention (an increase from 36% to 50% of staff "satisfied" or "somewhat satisfied").
Seven of the studies 44 -47,49 -51 of the effects of multiple interventions (Appendix F) also examined the effects of changing from a slow to a fast rotation. One of these studies 50 (which also included a change from backward to forward rotation) compared outcomes by age. It found that sleep quality improved in older workers compared to younger workers. However, these changes occurred alongside other concurrent interventions, making it difficult to identify the effects of any single intervention.
Direction of Rotation
Two studies of single interventions examined the effects of changes in the direction of rotation (Appendix D). 29, 30 One study, 29 a crossover-controlled trial of 45 Swedish police officers, examined the effects of changing from backward (night, afternoon, morning) to forward (morning, afternoon, night) rotation. It found that some coronary risk factors (levels of triglycerides and serum glucose), mean systolic blood pressure, and mean sleep quality and duration during the day shift improved during the intervention period, whereas cholesterol and serum uric acid levels, diastolic blood pressure, sleep quality and duration on the night shift, and tobacco consumption were unchanged during the intervention phase, and self-rated health actually worsened. However, for the latter outcome there were very short periods of follow-up: only 3 and 5 weeks.
Another study, 30 a prospective cohort study with a control group of 263 male car-production workers, examined the effects of changing rotation in the opposite direction, from forward to backward rotation. It reported a mix of health effects, with health-related behavior indicators and cigarette and alcohol consumption improving in the intervention group compared to the control group, while general health measures (sleep quality on morning and night shifts; GHQ 12 [a shortened version of the GHQ]; chronic fatigue; gastrointestinal symptoms; and sleep difficulties, including difficulties with duration and onset times) were no different in the intervention group, and sleep quality on afternoon-shift days actually worsened.
In both studies, work-life balance (except satisfaction with the amount of leisure time 29 or social disruption 30 ) was unchanged by the interventions. Job dissatisfaction, the only organizational indicator measured, was also unaffected.
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Removal of Shift Work Rotation
Two prospective cohort studies of police officers in the U.S., one with a control group 31 33 examined the removal of rotation alongside changes to the speed of rotation (Appendix F).
The single methodologically sound intervention study with a control group examined 239 police officers 31 and reported an improvement in sleep but no change in all other self-reported health indicators (trouble digesting, on-the-job tiredness, appetite problems, general health, amount of smoking and drinking, and headaches). In the other study of 63 police officers, 32 all of the health indicators improved significantly after the intervention: (1) sleep quality and duration improved (e.g., sleep required decreased slightly, from 8.11 hours to 7.77 hours, and sleep adequacy and quality of sleep improved); (2) psychological symptoms decreased, and the mean severity of symptoms reduced slightly; and (3) the amount of sickness absence decreased (from a total of 1400 hours in the 6 months before the intervention to 883 hours in the 6 months after the intervention).
In terms of work-life balance and organizational outcomes, the study with a control group 31 provided equivocal findings: While spousal satisfaction improved in the intervention group compared to the control group, a number of other work-life balance indicators were unaffected (Appendix D). Similarly, while productivity increased (number of arrests and tickets issued increased by 6% in the intervention group), there was no difference in reported job satisfaction.
Changes to Night Work
Three studies examined slightly different changes to the nature of night work (Appendix D). [33] [34] [35] One study, a sizeable prospective cohort (nϭ305) with a control group and 12-month follow-up, 33 examined the removal of night shifts in a Swedish steel factory. This study found that sleep and gastrointestinal complaints improved, although there were no changes in shift-specific health problems, sleep length, or sickness absence. Work-life balance, measured in terms of the number of complaints made about social life (e.g., mean amount of time available to spend on clubs and hobbies, going out, political activity), also improved in the intervention group compared to the control group. No organizational outcomes were measured.
In a prospective cohort of 76 UK police officers, 34 a reduction in the number of consecutive night shifts on the Ottawa system was examined. (The Ottawa system consists of three or four 10-hour morning or afternoon shifts spread over 4 days, and then 2 days off. This is followed by a block of seven 8-hour nights, then 6 days off.) It reported that night shift fatigue and sleepiness worsened. Caffeine intake was unchanged. However, the small sample and short length of follow-up limited the generalizability of the findings.
Another much smaller (nϭ18) but well-conducted prospective cohort study, this time among Japanese nurses, 35 examined the effects of increasing the rest period before the rotation onto night shift. This study suggested that although the intervention enabled an increase in sleep before the night shift, there was no change in irritation or tiredness once the night shift began.
Later Start and Finish Times
One larger study (Appendix E) examined the introduction of later start and finish times to the shifts of 208 workers in a Finnish steel mill. 36 Changes in the rates of health complaints and chronic fatigue were no different in the intervention group compared to the control group, although the sleep indicators were more mixed, with improvements only in sleep duration on the evening shifts, satisfaction with the amount of sleep for those on morning shifts, and awakening refreshed from sleep for those on the morning shifts). Work-life balance outcomes worsened as interference of shift work with domestic activities increased, although workload was unchanged in the intervention group. Likewise, there were no differences between the intervention and control groups in terms of job satisfaction. The quality appraisal noted that some observed changes may actually result from differences between the control and intervention groups at baseline, and that the length of follow-up is short (4 months).
One of the studies of multiple interventions (Appendix F) 49 examined the introduction of later start and finish times. However, this occurred alongside changes to both the speed and direction of rotation, so it is not possible to isolate the specific effects of later start and finish times.
Changes to Weekend Working
One methodologically sound ( nϭ101) prospective controlled study examined the switch from continuous (weekends on) to discontinuous (weekends off) shift work (Appendix E). 37 The change was introduced to make the shift schedule more ergonomically acceptable for the 101 nurses in a Danish hospital. HDL cholesterol worsened in the intervention group, but total and LDL cholesterol improved. No other outcomes more directly relevant to health were reported.
A multiple-intervention study, 33 in which a concurrent change to the speed of rotation occurred, also examined this type of intervention. It was not possible to isolate any unique effect of the change to discontinuous working; furthermore, the quality-appraisal process suggested that the intervention and control groups may not be comparable.
One small, well-conducted, retrospective study dating back to 1956 38 examined the effects of the extension of shift working to cover weekends (a change from discontinuous to continuous shift work). The study, of 73 wives of UK steel workers, reported only on work-life balance outcomes (social life, domestic routine, time with husband) that were unaffected by the move to weekend working. 38 A small (nϭ52) prospective multiple-intervention study 46 also examined this intervention, although it occurred alongside a change from slow to fast rotation, so its positive findings on sleep cannot be solely attributed to the change to continuous working. Conversely, though, it was possible for the authors to link a decrease in workers' income to the introduction of continuous working because weekend overtime payments ceased. There were some methodologic problems with this study (Appendix E).
Decreased Shift Lengths
Two studies 39, 40 were identified in which the health and work-life balance effects of decreasing the length of shifts were examined. A small prospective cohort study (uncontrolled) of 35 American paramedics 39 examined a reduction in average on-call shift length from 24 hours to 12 hours. It found that emotional exhaustion improved significantly 2 months after the reduction (but this was not maintained at the 12-month followup), and the impact of work schedule on social and family life was likewise positive. However, no effects were found for depersonalization or job satisfaction.
In a retrospective study from 1933 of 265 female factory-workers in the U.S., 40 the change from 8-hour to 6-hour shifts had little effect on fatigue levels (56.1% reported no difference in fatigue levels before and after the intervention) or on domestic life. However, the decreased working hours resulted in wage reductions for the majority of employees. The quality-appraisal process raised a number of questions about the quality of the study (Appendix E), and the generalizability of such an old study is also questionable.
Self-Scheduling
Self-scheduling enables individual shift workers to have some control over which shifts they work, when they start work, or when their rest days occur. Three prospective studies examined the introduction of selfscheduling. [41] [42] [43] In all three, the intervention was introduced to improve working conditions. The two prospective cohorts with control groups examined bus drivers, 41, 42 while a repeat cross-sectional study focused on 45 nursing staff at a UK hospital. 43 Health and work-life balance outcomes were almost universally improved in all three: There were decreases in absence, fatigue, and complaints about family life recorded in the study of 50 bus drivers in the Netherlands 41 ; accidents decreased by 20% and opportunities to plan leisure time and social contacts improved in the study of 24 German bus drivers 42 ; and the ability to maintain a work-life balance was improved in the hospital-based study. 43 Only complaints about free time and time spent with the children in the Netherlands study were unimproved by the intervention. 41 Additionally, in the two studies that measured organizational outcomes, 41, 42 there were improvements in the number of productive work hours (from 50% to 54% of hours) 41 and the number of customer complaints (which decreased by 52%).
Two of the studies of multiple interventions (Appendix F) [47] [48] [49] also incorporated aspects of self-scheduling. However, self-scheduling was one of three or four different concurrent changes in both studies, so they cannot be used as evidence of the independent effects of self-scheduling interventions.
Discussion
Effects of the Interventions
Overall, most types of organizational shift work intervention examined in this systematic review appear to have either positive or neutral effects on health and work-life balance (Appendix G). No one type of organizational intervention was found to be consistently harmful to workers (although this may be due to publication bias or methodologic problems; see below). Three types of intervention, however, were reported to have beneficial effects: switching from slow to fast rotation, changing from backward to forward rotation, and the self-scheduling of shifts.
Switching from Slow to Fast Shift Rotation
The studies of interventions that redesigned shift work schedules to use fast rather than slow rotation reported consistently positive effects on the health-related outcomes of sleep and fatigue. [25] [26] [27] [28] This is in keeping with the broader epidemiologic and laboratory-based research literature, in which fast rotations have been shown to be more closely matched to the natural circadian rhythm and therefore potentially less damaging to health. [52] [53] [54] Although somewhat less conclusive, the evidence suggested that work-life balance (in terms of disruption to domestic routines) also generally improved with the introduction of fast-rotating schedules. [25] [26] [27] [28] Organizational effects were positive in terms of job satisfaction, but this was considered only in one study.
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Changing from Backward to Forward Shift Rotation
Epidemiologic and laboratory studies have also suggested that changing the direction of shift schedules from backward to forward rotation is more in keeping with the body's circadian rhythm, and that therefore positive health effects could ensue, especially in terms of sleep. 7, 14, 48, 54 Only a single intervention study was located, a crossover trial that examined the change from backward to forward rotation, and it confirmed this view. 29 Backward-to-forward rotation had no notable impact on work-life balance, and no organizational factors were measured.
Self-Scheduling of Shifts
Health, work-life balance, and organizational effectiveness were positively enhanced in all three of the studies that examined the introduction of self-scheduling among shift workers. [41] [42] [43] Self-scheduling necessarily entails increased employee control at work, something that has been strongly associated in the epidemiologic literature (most notably by the Whitehall Studies [55] [56] [57] and other reviews of work-reorganization interventions 21, 22, 58 ) with improved health and well-being. In line with such research, the intervention studies included in this review suggest that, even among specific occupational groups such as shift workers, an increase in employee control can have beneficial health, social, and organizational effects.
Quality Appraisal
Although the 26 intervention studies reviewed represented the available evidence base on the health and well-being effects of changing the organization of shift work, the quality-appraisal process revealed a number of limitations.
The evidence base was small and only one trial was found. 29 While the interventions were often evaluated using a prospective controlled-study design, 25,26,30,31,33,36,37,41,42,44 -47 these were usually not matched or randomized, and in at least one case there were significant group differences at baseline. 25,26,30,32,33,36,37,41,42,44 -46 In addition, a sizeable number of studies reported concurrent (multiple) interventions. 33,44 -51 As noted earlier, this was the first systematic review of the effects of changing the organization of shift work, so the authors elected to include all studies regardless of sample size or quality. However, a number of studies had such small final sample-sizes (e.g., 11 studies [25] [26] [27] [28] [29] 35, 39, 41, 42, 43, 49, 50 had final sample sizes of 50 or fewer) that their value in informing policy may in some cases be limited. This raises the possibility that any positive findings may be due to publication bias, in which small studies with positive findings are more likely to be published than those with negative findings. Similarly, publication bias may have arisen because only studies in the public domain were locatable, which excluded the majority of commercial studies.
The outcomes were usually self-reported, and they varied greatly from study to study. There was a dearth of well-validated questionnaires, such as the General Health Questionnaire. 30 The study follow-ups were generally 12 months or less, 27-51 so it was not possible to analyze the longer-term effects of the interventions on health or work-life balance. It was also unclear how changing the organization of shift work affected health inequalities, as no studies examined this outcome.
Conclusion
The results of this systematic review of intervention studies supports the results of descriptive epidemiologic research and laboratory-based studies that have suggested that slow-to-fast rotation and backward-toforward rotation are less harmful to the health and work-life balance of shift workers. 1, 7, 14, 48, [52] [53] [54] The review reinforces previous research showing that increased control at work, in this case via self-scheduling, can be beneficial to the health and work-life balance of workers. 22, 23, [55] [56] [57] [58] There are, however, some reservations about the extent and quality of the evidence base, which future prospective, well-controlled intervention studies should address. No financial disclosures were reported by the authors of this paper.
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Databases and Web Sites
((shift or shifts) adj2 (extend$ or pattern$ or cycle$)).ti,ab.
((shift or shifts) adj2 (evening or late or early or weekend or twilight)).ti,ab.
(hour$ adj (shift or shifts)).ti,ab.
((shift or shifts) adj2 (continental or continuous or turnaround or split)).ti,ab.
((nonstandard or non-standard) adj2 (work$ or shift or shifts)).ti,ab.
((unsocia$ or antisocia$ or anti-socia$) adj2 (work$ or shift or shifts)).ti,ab.
(irregular$ adj2 (work$ or shift or shifts) ((structur$ or organis$ or organiz$ or management or managerial) adj3 (chang$ or modif$ or design$ or intervention$)).ti,ab.
((structur$ or organis$ or organiz$ or management or managerial) adj3 (impact$ or alter$ or adapt$ or measure$ or strateg$)).ti,ab.
((structur$ or organis$ or organiz$ or management or managerial) adj3 (reduc$ or increas$ or particip$ or educat$ or train$ or program$)).ti,ab.
((shift$ or work$ or hour$) adj3 (chang$ or modif$ or design$ or intervention$)).ti,ab.
((shift$ or work$ or hour$) adj3 (impact$ or alter$ or adapt$ or measure$ or manag$ or strateg$)).ti,ab.
((shift$ or work$ or hour$) adj3 (reduc$ or increas$ or particip$ or educat$ or train$ or program$)).ti,ab.
or ((shift or shifts) adj2 (rota$ or system or systems or schedule$ or roster$)).ti,ab.
((shift$ or work$ or hour$) adj3 (impact$ or alter$ or adapt$ or measure$ or manag$ or strateg$)).ti,ab. ((shift or shifts) adj2 (rota$ or system or systems or schedule$ or roster$)).ti,ab.
(irregular$ adj2 (work$ or shift or shifts) (light treatment or light therap$).ti,ab. Melatonin/ melatonin$.ti,ab. ((structur$ or organis$ or organiz$ or management or managerial) adj3 (chang$ or modif$ or design$ or intervention$)).ti,ab.
((shift$ or work$ or hour$) adj3 (impact$ or alter$ or adapt$ or measure$ or strateg$)).ti,ab.
exp unsocial hours/ ((unsocia$ or antisocia$ or anti-socia$) adj2 (work$ or shift or shifts)).ti,ab.
or (
or ((structur$ or organis$ or organiz$ or management or managerial) adj3 (impact$ or alter$ or adapt$ or measure$ or strateg$)).mp.
((structur$ or organis$ or organiz$ or management or managerial) adj3 (reduc$ or increas$ or particip$ or educat$ or train$ or program$)).mp.
((shift$ or work$ or hour$) adj3 (chang$ or modif$ or design$ or intervention$)).mp.
((shift$ or work$ or hour$) adj3 (impact$ or alter$ or adapt$ or measure$ or manag$ or strateg$)).mp.
((shift$ or work$ or hour$) adj3 (reduc$ or increas$ or particip$ or educat$ or train$ or program$)).mp.
or (unsocia* or antisocia* or anti-socia*) near2 (work* or shift or shifts) irregular* near2 (work* or shift or shifts) compressed work* long work* hour* extend* near (duty or duties or work*) near hour* overtime flextime or flex time or flexitime or flexi time flex* work* #1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 or #10 or #11 or #12 or #13 or #14 or #15 or #16 or #17 or #18 or #19 legislat* law or laws work* time directive (eu or europe*) near3 work* (european commission) or (european union) bright light* nap or naps or napped or napping clockwise reorganis* or reorganiz* or re-organis* or re-organiz* restructur* or re-structur* entrain* or re-entrain* countermeasure* or surveillance reschedul* or re-schedul* or redesign* or re-design* ergonomic* self help or selfhelp self schedul* or self roster* coping or cope* counsel* empower* circadian phototherap* light treatment or light therap* melatonin* (structur* or organis* or organiz* or management or managerial) near3 (chang* or modif* or design* or intervention*) (structur* or organis* or organiz* or management or managerial) near3 (impact* or alter* or adapt* or measure* or strateg*) (structur* or organis* or organiz* or management or managerial) near3 (reduc* or increas* or particip* or educat* or train* or program*) (shift* or work* or hour*) near3 (chang* or modif* or design* or intervention*) (shift* or work* or hour*) near3 (impact* or alter* or adapt* or measure* or manag* or strateg*) (shift* or work* or hour*) near3 (reduc* or increas* or particip* or educat* or train* or program*) #21 or #22 or #23 or #24 or #25 or #26 or #27 or #28 or #29 or #30 or #31 or #32 or #33 or #34 or #35 or #36 or #37 or #38 or #39 or #40 or #41 or #42 or #43 or #44 or #45 or #46 or #47 or #48 or #49 #20 and #50
PAIS International (Public Affairs Information Service) (1972-2005/09) (WebSPIRS)
Searched 21/11/05 173 records retrieved shiftwork* nightwork* (shift or shifts) near2 (work* or night*) night* near2 work* nightshift* (shift or shifts) near2 (rota* or system or systems or schedule* or roster*) (shift or shifts) near2 (extend* or pattern* or cycle*) (shift or shifts) near2 (evening or late or early or weekend or twilight) (hour* shift) or (hour* shifts) (shift or shifts) near2 (continental or continuous or turnaround or split) (nonstandard or non-standard) near2 (work* or shift or shifts) (unsocia* or antisocia* or anti-socia*) near2 (work* or shift or shifts) irregular* near2 (work* or shift or shifts) compressed work* long work* hour* extend* near (duty or duties or work*) near hour* overtime flextime or flex time or flexitime or flexi time flex* work* #1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 or #10 or #11 or #12 or #13 or #14 or #15 or #16 or #17 or #18 or #19 legislat* law or laws work* time directive (eu or europe*) near3 work* (european commission) or (european union) bright light* nap or naps or napped or napping clockwise reorganis* or reorganiz* or re-organis* or re-organiz* restructur* or re-structur* entrain* or re-entrain* countermeasure* or surveillance reschedul* or re-schedul* or redesign* or re-design* ergonomic* self help or selfhelp self schedul* or self roster* coping or cope* counsel* empower* circadian phototherap* light treatment or light therap* melatonin* (structur* or organis* or organiz* or management or managerial) near3 (chang* or modif* or design* or intervention*) (structur* or organis* or organiz* or management or managerial) near3 (impact* or alter* or adapt* or measure* or strateg*) (structur* or organis* or organiz* or management or managerial) near3 (reduc* or increas* or particip* or educat* or train* or program*) (shift* or work* or hour*) near3 (chang* or modif* or design* or intervention*) (shift* or work* or hour*) near3 (impact* or alter* or adapt* or measure* or manag* or strateg*) (shift* or work* or hour*) near3 (reduc* or increas* or particip* or educat* or train* or program*) #21 or #22 or #23 or #24 or #25 or #26 or #27 or #28 or #29 or #30 or #31 or #32 or #33 or #34 or #35 or #36 or #37 or #38 or #39 or #40 or #41 or #42 or #43 or #44 or #45 or #46 or #47 or #48 or #49 #20 and #50 TSϭ((structur* or organis* or organiz* or management or managerial) same (impact* or alter* or adapt* or measure* or strateg*)) TSϭ((structur* or organis* or organiz* or management or managerial) same (reduc* or increas* or particip* or educat* or train* or program*)) TSϭ((shift* or work* or hour*) same (chang* or modif* or design* or intervention*)) TSϭ((shift* or work* or hour*) same (impact* or alter* or adapt* or measure* or manag* or strateg*)) TSϭ((shift* or work* or hour*) same (reduc* or increas* or particip* or educat* or train* or program*)) #9 or #10 or #11 or #12 or #13 or #14 or #15 or #16 or #17 or #18 or #19 #8 and #20 ti contains (shiftwork* or nightwork* or nightshift* or compressed work* or long work* hour* or overtime) ti contains (flextime or flex time or flexitime or flexi time or hour* shift or hour* shifts) ti contains (flex* work* or shift work* or shifts work* or night* shift or night shifts or night* work*) ti contains (rota* shift* or shift* system or shift* systems or shift* schedule* or shift* roster* or extend* shift*) ti contains (shift* pattern* or shift* cycle* or evening shift* or late shift* or early shift* or weekend shift*) ti contains (twilight shift* or continental shift* or continuous shift* or shift* turnaround or split shift* or nonstandard work*) ti contains (nonstandard shift* or non-standard work* or non-standard shift* or unsocia* work* or unsocia* shift* or antisocia* work*) ti contains (antisocia* shift* or anti-socia* work* or antisocia* shift*) ti contains (irregular* work* or irregular shift* or extend* duty hour* or extend* duties hour* or extend* work* hour*) Dissertation Abstracts (1861-to Date) (UMI Proquest) Searched ? OR "shift work" OR "shift working" OR "shift worker" OR "shift workers" OR "night shift" OR "night shifts" OR "night work" OR "night working" OR "night worker" OR "night workers" OR "rotating shift" OR "rotating shifts" OR "shift system" OR "shift systems" OR "shifts system" OR "shifts systems" OR "shift schedule" OR "shifts schedule" OR "shift schedules" OR "shifts schedules" OR "shift scheduling" OR "shifts scheduling" OR "shift roster" OR "shifts roster" OR "shift rosters" OR "shifts rosters" OR "shift rostering" OR "shifts rostering" OR "extended shift" OR "extended shifts" OR "shift pattern" OR "shift patterns" OR "shifts pattern" OR "shifts patterns" OR "shift cycle" OR "shift cycles" OR "shifts cycle" OR "shifts cycles" OR "evening shift" OR "evening shifts" OR "late shift" OR "late shifts" OR "early shift" OR "early shifts" OR "weekend shift" OR "weekend shifts" OR "twilight shift" OR "twilight shifts" OR "continental shift" OR "continental shifts" OR "continuous shift" OR "continuous shifts" OR "turnaround shift" OR "turnaround shifts" OR "split shift" OR "split shifts" OR "nonstandard shift" OR "nonstandard shifts" OR "non standard shift" OR "non standard shifts" OR "unsociable shift" OR "unsociable shifts" OR "antisocial shift" OR "antisocial shifts" OR "anti social shift" OR "anti social shifts" OR "irregular shift" OR "irregular shifts") OR ab:(shiftwork??? OR nightwork??? OR nightshift??? OR "shift work" OR "shift working" OR "shift worker" OR "shift workers" OR "night shift" OR "night shifts" OR "night work" OR "night working" OR "night worker" OR "night workers" OR "rotating shift" OR "rotating shifts" OR "shift system" OR "shift systems" OR "shifts system" OR "shifts systems" OR "shift schedule" OR "shifts schedule" OR "shift schedules" OR "shifts schedules" OR "shift scheduling" OR "shifts scheduling" OR "shift roster" OR "shifts roster" OR "shift rosters" OR "shifts rosters" OR "shift rostering" OR "shifts rostering" OR "extended shift" OR "extended shifts" OR "shift pattern" OR "shift patterns" OR "shifts pattern" OR "shifts patterns" OR "shift cycle" OR "shift cycles" OR "shifts cycle" OR "shifts cycles" OR "evening shift" OR "evening shifts" OR "late shift" OR "late shifts" OR "early shift" OR "early shifts" OR "weekend shift" OR "weekend shifts" OR "twilight shift" OR "twilight shifts" OR "continental shift" OR "continental shifts" OR "continuous shift" OR "continuous shifts" OR "turnaround shift" OR "turnaround shifts" OR "split shift" OR "split shifts" OR "nonstandard shift" OR "nonstandard shifts" OR "non standard
SIGLE (System for Information on Grey Literature in Europe) (1980-2005/03) (WebSPIRS)
ASSIA (1987 -to Date) (CSA)
Study
Design and quality appraisal (see criteria in Appendix C) 
Decrease in % reporting sleep difficulties from 70% to 58% (x2ϭ33.98, dfϭ5, pϽ0.001): initial difficulties falling asleep decreased from 87% to 67%,waking too early 61% to 12%, feeling unrefreshed after sleep 52% to 0%, feeling tired at work 61% to 0%, being irritable 67% to 0%. Being disturbed by noise increased from 26% to 33%. Sickness absence (3-month average pre, 3-month average post) fell from 6% to 4%. Decrease in overall illness rates (x2ϭ28.32, dfϭ7, pϽ0.001):
headaches 64% to 0%, digestive system disorders 46% to 4%, high blood pressure 21% to 12%, diarrhea from 12% to 0%, constipation from 6% to 0%, Strait-trait anxiety inventory (Speilberger, 1970, 1-4, not at all-very much so): anxiety scores of over 90 th percentile decreased from 6% to 0. Nervousness increased from 33% to 54%. NS change in levels of alcohol consumption, caffeine consumption or smoking. Job satisfaction (1-5, dissatisfied-satisfied) levels were higher with 50% reporting satisfied or somewhat satisfied at T2 compared to 36% at T1 (x2ϭ12.18, dfϭ4, pϽ0.03). Table 3 ).
Sleep difficulties
434. 21% said that they were rarely or never able to maintain a worklife balance under the old system compared to 0% after the change.
Work-life balance 1
Study
Percentage of workers reporting tiredness in intervention group decreased from 34.4% to 30.8%. There was an increase in the comparison group from 21.6% to 41%. Percentage of workers reporting lack of appetite in intervention group decreased from 35.4% to 24%. There was an increase in the comparison group from 10.8% to 20%. Percentage of workers reporting digestive disorders in intervention group decreased from 35.4% to 26%. There was no change in the comparison group (23.5%). Percentage of workers reporting nervous disorders decreased in both the intervention (from 51.9% to 48.4%) and the comparison groups (from 44% to 8.4%). Percentage of workers reporting incidences of physical stiffness increased in both the intervention (from 21.1% to 51%) and the comparison groups (from 18.9% to 44%). Effects of change on family life rated as positive by 65% of workers on the slow rotation and 58% on the fast rotation. 49% of all workers said that they had more time to take part in family life. 39% of fast rotation workers stated that they had more time to enjoy their customary activities compared to 71% on the slow rotation. forward rotation. However, the well-being effects were less clear.
Removal of Rotation (2 Studies)
11,12
The evidence base is small and somewhat inconclusive with few negative or positive effects on health, well-being or economic outcomes.
Changes to Night Work (3 Studies)
13-15
The current evidence base on the health effects of changes to night working is diverse and quite weak-three uncontrolled studies of three slightly different interventions conducted in three different settings-and so it is not possible to offer any real conclusions about the effects on health and well-being.
Later Start and Finish Times (1 Study) 16 There is a very small evidence base of one study, reporting inconclusive effects on health-related outcomes, and a worsening of work/life balance.
Changes to Weekend Working (2 Studies)
17,18
Very little evidence was located on the health, well-being or economic effects of changes to weekend shift work.
Decreased Hours (2 Studies)
19,20
Only a partial and diverse evidence base was found, from which it is not possible to draw any firm conclusions about the health and well-being effects of reducing shift length.
Self-Scheduling (3 Studies)
21-23
All studies found that self-scheduling improved health and well-being. However, given the small size of the studies, the focus on only two different occupational settings, and the lack of control group in any of the studies, more robust research is needed to add weight to and reinforce this conclusion.
Note: Some studies are reported in more than one publication.
